AFrER A LONG period of decline during the Middle Ages, interest in the healing properties of mineral waters revived in England in the last quarter of the sixteenth century. The warm springs at Bath and Buxton were already regaining their popularity for bathing by 1570, especially for rheumatism, gout, and skin diseases.2 The baths were also considered to increase fertility, but the drinking of mineral waters for medicinal purposes was not then common and only slowly gained ground. Traditional medicine was generally opposed to the use of these waters, especially for drinking * . which is very adventurously and most dangerously practised against both reason and all authority."8 However, as it became known that they were sometimes effective against gravel and bladder stone as well as gout, the search for new springs was intensified and the vogue for spa treatments developed. For the physician, the existence of a mineral spring in his locality could be a most lucrative aid to his medical practice. The earliest known work to discuss in English the curative properties of mineral waters and so make the information more widely available was published in 1562,' but from then on works on the medicinal virtues of these springs began to appear in increasing numbers as mineral water treatments were more frequently recommended by English physicians. In such books a topographical account of the position of each spring with reference to the surrounding countryside and especially the nature of rock formations nearby, would be followed by a description of the 
Noel G. Coley nature and properties of the water, its action on the body, and recommendations about its use as a medicine.6
A more general account of the origins, chemical contents, and medicinal properties of English mineral waters was published in 1631 by Edward Jorden, physician at Bath. Friend of Libavius, Jorden adopted the iatrochemical tradition of Paracelsus and Van Helmont and was amongst the earliest of the "chymical physicians" in this country. The book went out of print after two editions, but was later revived by Thomas Guidott in 1669, who summarized Jorden's classification of minerals in a table (Fig. 1) .6 Jorden was a pioneer of chemical analysis and his book became a standard for many later seventeenth-century physicians who followed his lead.
A NATURAL MEDICINE
The healing properties of most mineral springs were discovered accidentally by local inhabitants who had received some benefit attributed to their use, and it was easy to believe that those who could speak from experience knew the powers of the waters better than the physician himself, however learned. Older In the Natural bathes" Jorden claimed that English spas, although not so widely known, were as good as any of the more popular foreign ones. After remarking on the ancient uses ofpublic baths and on the relatively slight references to mineral waters in ancient authors, he brushed all this aside and in the new experimental tradition asserted that he himself had much more accurate information to offer, based on studies of these waters at first hand. By definition he said, mineral waters were .. . such as besides their own simple nature, have received and imbibed some other qualitie or substance from subterranean mynes."1'4 He was aware that by "simple nature" he was referring not to the metaphysical element water, but to natural water "free from heterogeneal admixture", which could be identified by its colour, taste, smell, and other properties such as "thinness" and "levity". He knew that there were usually several dissolved or suspended substances in most mineral waters and that both hot and cold waters were known.
As for the origins of mineral waters, Jorden followed the Helmontian argument that they came from the sea.15 Sea water was thought to percolate down through fissures and crevices in the rocks, picking up minerals and salts as it went, before reappearing at the surface again. This ancient theory was also accepted by some other physicians. Madan accounted for the formation of the Tunbridge Wells chalybeate in a colourful Hermetic description of an imaginary process within the Earth. "Venus comes from the salt Sea through many Crannies, Interstices, Pores of the Earth, and dangerous Precipices foaming to meet her beloved Mars in the Bowels of the Earth: Who she no sooner embraces, but she is impregnated and big with a Valiant Hero, in the Bed of Honour with no insip'd delight: From thence soon after this Congression, she rises Tryumphing in our Hemisphere at Tunbridge .. .". One practical problem for this theory was the fact that many springs were known to rise in high ground, well above sea-level. This was solved neatly by John French using the concept of distillation caused by the internal heat of the Earth, followed by condensation as the water vapour came into contact with cooler rocks and air near the Earth's surface."7 The fact that this would produce pure water was passed over.
Explanations of natural processes in terms of laboratory operations were common among exponents of the so-called "spagyrical art". This supported the view that the art of the chemist was an excellent imitator of Nature. Matthew Mackallle, an Edinburgh physician, listed thirteen such laboratory processes with their natural equivalents."8 (Fig. 2) Helmont had used the specific weight of water samples as a criterion of purity, and others had followed him, but Jorden pointed out that the difference in weight between one sample of water and another was so small as to be, "". . . hardly discerned by the ballance, both because simple waters do very little differ in this point, and also because many mixt waters, if they be only infected with spirits, and not corporeal substances, retain the same proportion of heaviness with simple water; and also because it is hard to have great ballances so exact, as a small difference may be discerned by them . . .".10
Turning to the medicinal properties of mineral waters, Jorden placed more emphasis on traditional ideas (see Fig. 1 ). Taking the four primary qualities to apply to these waters, he accepted the view that they derived a special drying quality from their origins in the Earth. "Cures without care" to secondary qualities by which they were held to be penetrating, astringent, opening, resolving, attracting, mollifying, cleansing, and so on. Cooling waters, containing nitre, were valuable for hot distempers of the liver, stomach, kidneys, bladder, etc., whilst heating water containing vitriol, were good for certain stomach disorders, "cold distillations", palsies, and so on. Cleansing waters were used for internal ulcers, mollifying waters for hard and schirrous tumours, and astringent waters for all kinds of fluxes. Jorden held that great benefit could be obtained by drin g mineral waters in the correct way and he was even prepared to recommend patients to drink the Bath water, providing care was taken to ensure that it was not contaminated from the bath itself. Given that assurance, "I should not doubt to commend them inwardly to heat, dry, mollify, discuss, glutinate, dissolve, open obstructions, cleanse the kidneys and bladder, ease cholicks, comfort the matrix, mitigate fits of the mother, help barrenness . . .".80
If as a chemist Jorden was something of a pioneer, in his medicine he remained much more within the traditional modes of explanation, relying heavily on the four primary principles and the balance between them, rather than the sulphur, mercury, and salt of the chemists.
There was one problem about mineral waters which became apparent as soon as chemical analysis was applied to them. Most seemed to be so dilute that very large doses were often thought necessary in order to accomplish the cure. John Peter, a physician at Lewisham in south London, describing a spring discovered there about 1648, mentioned the usual comprehensive list of diseases for which the water was to be used and gave details of the cure which was to last twenty days.81 On the first day the patient was told to drink three pints of the water. This quantity was then to be steadily increased day by day, rising to eight and a half pints on the tenth day. Thereafter the amounts were to be steadily decreased until the patient took three pints again on the last day of the treatment. Samuel Derham, an Oxford physician, similarly ordered patients to take the Ilmington mineral water each day for a month, beginning with three pints on the first day and increasing daily by one pint up to eight pints. This quantity was then to be taken each day for about two weeks, after which the doses were steadily reduced to the end of the month.8' This approach recognized only a need to take into the body a sufficient quantity of the chemical constituents of the mineral waters, ignoring any special qualities they might possess. It reduced the attractiveness of the waters for many patients, and some later physicians made efforts to overcome the difficulty by extracting the salts themselves and offering them for sale in crystalline form.
CONTROVRSY OVER "SCARBROUGH SPAW"
Although it was chiefly amongst the younger physicians that the chemical study of 
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"Cures without care" fancied by Dr. Jorden, through the secret channels of the Earth, requires a man of much credulity to believe him .. . ."37 Instead, Wittie thought, rain and, snow were much more likely to provide the source of spring waters. He cited as evidence in favour of this view the common observation that springs are fuller in winter than in summer; in dry climates very few springs are found, and in the very dry years between 1654 and 1656 most of the English springs had dried up.
Wittie described his five principles in terms of the four qualities. Vitriol, he held to be hot, biting, stiptic, and "astrictive". It would dry up superfluous humidity and was therefore useful in moist diseases; it stopped bleeding and would kill and expel worms. Iron, dry in the third degree, was also stiptic and would dry up superfluous humidity; it was said to be good for the liver, spleen, stomach, and against dropsies. Alum was held to be heating and corrosive, whilst nitre was drying, digestive, and "resolving", cutting gross and clammy humours. The last of the five, salt, was not thought to have any special medicinal virtue. Though Wittie claimed that the water was safe to drink, ". . . yet it cannot be expected by any rational man, that it should cure all diseases ... 38 and yet, since it first cooled and moistened and was later hot and dry, it exhibited all four qualities. Since "most diseases consist in the excess of some one or more of them, each quality in exceeding is tempered by its contrary in the water .. .'",Y and so, despite his disclaimer, he appears to have considered the water a more or less universal remedy. He wondered whether it might not be possible to prepare an effective medicine by extracting the salts from the water by evaporation. Indeed, he claimed to have used small quantities of these salts to good effect, but thought that because it was necessary to use fire in extracting them, they gained added heating and drying qualities which made them too sharp for most purposes."0 Wittie's book was mainly of local interest and it drew an attack from a local rival, William Simpson, a young physician lately arrived in York. Simpson, whose father was a brewer, was an experimentalist who preferred the laboratory to the study. He was attracted by the Helmontian theory offerments as the active agents in chemical change. In Simpson stated that in his opinion the spa water contained "an acid alumenish mineral salt preying upon and dissolving a slight touch of the Minera of Iron . . .". He offered evidence for this by showing that when fresh water was mixed with a darkish yellow earth found in the cliffs near the spring and the mixture was filtered, the resulting solution resembled the spa water. The two samples showed the same reactions with galls, oil of tartar, spirit of hartshorn, and strong acids such as oil of vitriol and aqua fortis. Finally, he distilled the two samples and showed that the residues were identical. "All which put together, evince no less than a parity or likeness of Principles between that mineral earth and the Spaw water; for from a parity of Principles in a homogeneous process results a likeness of products . . .". As to how these minerals had found their way into the water, Simpson said, God had in the beginning placed a variety of mineral and metalline seeds in hidden places in the Earth and from these, by the action of an "archaeus", the different mineral deposits or "glebes" were formed. The water flowing over these contained an acid, essurine salt which taught, ". . . Minerals and Metals how to dissolve in water by breaking them in minima, and thereby how to communicate their medicinal virtues for the health of man's body."48 Moreover, the art of the chemist should be seen as complementary to that of Nature and should be used to refine and improve the medicinal properties of mineral waters. The physician must employ the same chemical techniques as are active in nature if he would put these waters to the most effective use. Disease, too, was due to faulty chemical processes arising from the incorrect action of the ferments in the various stages of digestion, and mineral waters acted by correcting these faults and restoring the digestive processes of the stomach, spleen, and other organs. Thus, both in their formation in the Earth and in their uIbid., p In the same vein and in order to establish some claim as an experimenter, Wittie replied to criticisms by Daniel Foot and Nathaniel Highmore with the remark that he had returned to Scarborough Spa "to renew my Experiments; wherein I resolv'd to be more critical." This reply, published in the Philosopical Transactions, was made in a letter to Henry Oldenburg and was accompanied by samples of the salts and residues obtained by Wittie from the spa water, together with descriptions of the methods used to obtain them. These included evaporation, crystallization, and filtration, and ended with distillation of the final residue on a sand bath until an acid spirit was evolved.52 Wittie, a man of the world, seems to have been well aware of the advantages to be gained from compromise and the use of the best aspects of both systems of medical practice. Significant improvements in mineral water analysis were suggested by Robert Boyle in 1684 (see Fig. 3 In this paper some of the more important contemporary attitudes to these problems are discussed with copious references to source materials on mineral waters, mostly by minor and little-known seventeenth-entury medical writers.
